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ABSTRACT
ADSORPTION OF METHYLENE BLUE ONTO ALOE VERA (Aloe
barbadensis) RHIND POWDER
The potential of aloe vera (AV) rhind powder in removing methylene blue (MB) from
aqueous solution was investigated. The AV was characterized by using Fourier
Transform Infrared (FTIR) absorption spectroscopy and Thermogravimetric analyzer
(TGA). The zero point charge was 6.25. The effect of pH~ sorbent dosage~ initial
concentration and contact time were investigated. The maximum uptake of MB was at
pH 8 with 85 % removal. The adsorption equilibrium was established after 10
minutes. The adsoprtion of MB by AV increased with its initial concentration.
Pseudo-first and Pseudo-second order kinetic models were applied. The result showed
that pseudo-second order showed best fitted with high correlation (R2 > 0.995). It was
found that the adsorption fitted well with Freundlich isotherm equation. The study
suggested that AV could be an efficient sorbent for MB removal.
viii
TABLE OF CONTENTS
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK
CHAPTER 1 INTRODUCTION
1.1 Background
1.2 Problem statement
1.3 Significance of study
1.4 Objectives of study
CHAPTER 2 LITERATURE REVIEW
2.1 Introduction
2.2 The study on determination of dye in sample
2.3 The effects of dye
2.4 Method of dye removal
2.5 Plants potential as dye adsorbent
2.6 Aloe vera as an adsorbent
CHAPTER 3 METHODOLOGY
3.1 Materials and chemicals
3.2 Methods
CHAPTER 4 RESULTS AND DISCUSSION
CHAPTER 5 CONCLUSION AND RECOMMENDATIONS
CITED REFERENCES
APPENDICES
CURRICULUM VITAE
iv
PAGE
iii
IV
V
VI
vii
Vlll
IX
1
3
4
5
6
6
7
9
11
16
17
17
24
37
39
47
56
LIST OF TABLES
Table Caption
4.7 Kinetic Parameters
4.8 Isotherm Model Parameters
v
Page
32
35
LIST OF FIGURES
Figure Caption Page
1 Methylene blue structure 2
2 Aloe vera plant 4
4.1 FTIR Spectrum of AV 25
4.2 TGA Analysis of AV 26
4.3 pHzpc plot of AV 27
4.4 Effect ofpH on MB adsorption capacity by AV 28
4.5 Effect of adsorbent dosage on removal MB by AV 29
4.6 Effect of concentration and contact time on the MB adsorption 31
4.7a Pseudo-First Order plots 33
4.7b Pseudo-Second Order plots 33
4.8a General Isotherm plot 34
4.8b Langmuir Isotherm plot 36
4.9c Freundlich Isotherm plot 36
vi
